The results of a recently performed randomized clinical trial showed that the effect of a multidisciplinary treatment of chronic pain patients on body awareness (BA), catastrophizing, and depression was improved by adding psychomotor therapy (PMT), an intervention targeting BA. No significant effects were found on quality of life and disability. The present follow-up study aimed to explore the relationship between improvements in BA and multidisciplinary chronic pain rehabilitation treatment outcome across treatment conditions and the possible mediating effect of BA between treatment conditions. Furthermore, the hypothesis that patients with low BA benefit more from PMT was investigated.
lthough multidisciplinary treatment is beneficial for a variety of chronic pain problems, 1-3 treatment effects are not impressive, and a substantial proportion of patients do not seem to benefit at all. Identification of specific process variables that mediate the effects of treatment on patient outcomes could facilitate development of more effective and efficient therapies. Furthermore, knowledge concerning patient characteristics that moderate effects of treatment could help match certain subgroups of patients with the most appropriate treatments, and tailor interventions to patient characteristics. 4 Some studies aimed at defining mediators and moderators of chronic pain treatment have been published since Vlaeyen and Morley 5 stated that this is one of the most important directions of future research related to interventions for chronic pain. Pain catastrophizing and self-efficacy have shown to be mediating factors of treatment outcome in chronic low back pain and temporomandibular disorder, respectively. [6] [7] [8] Recently, we performed a cluster randomized clinical trial (RCT) in which a multidisciplinary rehabilitation treatment with and without psychomotor therapy (PMT) was evaluated. 1 The multidisciplinary treatment was aimed at improving health-related quality of life (HRQOL) and decreasing pain disability by learning to cope and live with the pain and consisted of several components (ie, occupational therapy, relaxation, graded activity, pain education, rational-emotive therapy, and sports). The treatment period lasted 2 days a week for 12 weeks long. PMT is an experiential treatment that incorporates body awareness (BA) as a primary target of intervention. It uses forms of movement-oriented and body-oriented techniques combined with verbal reflection on self-experiences to teach patients to recognize and understand patterns in physical sensations, feelings, and behavior. 9 PMT sessions were given once a week for 90 minutes, 10 sessions in total. The RCT demonstrated a significant effect of both active treatments on catastrophizing, self-efficacy, BA, depression, quality of life, and disability. Whether the effects proceeded according to the theoretical assumptions we made ( Fig. 1) was not examined. Therefore, the first aim of this study was to examine whether, across treatment conditions, changes in BA are related to improvements in HRQOL, disability, and depression and whether these improvements are mediated by self-efficacy and catastrophizing. The RCT also showed that adding PMT led to a significantly larger decrease in depression and catastrophizing and a significantly larger increase in BA compared with the multidisciplinary treatment without PMT. There were no significant differences found in the RCT between treatment as usual (TAU) + PMT and TAU on HRQOL and disability. Although PMT has BA as a primary target of intervention it is not clear whether increased BA is the mechanism of change by which the multidisciplinary treatment with PMT led to greater benefits. Because the added value of PMT was mainly found on depression, we conducted mediation analyses specifically for this outcome. Thus, the second aim of this study was to investigate whether BA is mediating the difference in treatment outcome on depression between a multidisciplinary treatment with and without PMT. In addition, because PMT is specifically aimed at increasing BA, it was hypothesized that especially patients with initially low BA would benefit from this intervention. Therefore, the third aim was to investigate whether a subgroup of patients scoring low on BA showed larger differences in treatment gains in HRQOL, pain disability, depression, pain self-efficacy, pain catastrophizing, and BA in a multidisciplinary treatment with PMT than without PMT.
METHODS
This study presents a follow-up analysis of an RCT the methods of which have been described elsewhere. 1 The aim of the RCT was to evaluate short-term and long-term effects on HRQOL, disability, depression, BA, catastrophizing, and self-efficacy in a multidisciplinary pain rehabilitation program with and without PMT.
Participants
Chronic pain patients were recruited from November 2007 through March 2010. Patients with chronic musculoskeletal pain, who were older than 18 years and were referred to Reade, Centre for Rehabilitation and Rheumatology, in Amsterdam, the Netherlands. They were screened by a physician and a psychologist for eligibility for chronic pain treatment. To be eligible for treatment, the patient's functioning had to be deteriorated because of unexplained musculoskeletal pain that lasted for >6 weeks, with social and psychological factors assuming to play an important maintaining role. All patients with an indication for group treatment were asked to participate in the current study. Patients were requested to stop all other treatment for their chronic pain, except pain medication. Of the 114 chronic pain patients who were invited to participate in the study, 20 (17.5%) declined participation. Through cluster randomization, 45 patients received TAU and 49 patients TAU with PMT (PMT). Seventeen patients in TAU and 25 patients in PMT dropped out of the study on different follow-up (FU) moments (posttreatment TAU = 12, PMT = 4; 3-mo FU: TAU = 4, PMT = 14; 6-mo FU: TAU = 2, PMT = 1; 12-mo FU: TAU = 1, PMT = 7) for different reasons (ie, discontinued treatment, pregnancy, relapse, other priorities, moved away, and unknown). The baseline data of the complete sample are presented in Table 1 . 
Procedure
After screening by the rehabilitation physician and a psychologist and referral to group treatment, the investigator sent an information letter about the study, the questionnaires, and the informed consent to the patient. In the week before or during the first week of treatment the patient had a meeting with the investigator for extra information if needed. Assessments were accomplished 1 week before the start of the treatment (baseline), directly after a 12-week treatment group program (or during the last week of treatment), and at 3, 6, and 12-mo FU. At each assessment time, the patient received a set of questionnaires to fill out at home.
Measures

Treatment Outcome Variables
HRQOL was measured by the RAND-36 (RAND Health Sciences 10 ) (Dutch version 11 ), which is considered to be equal to the worldwide better known SF-36. The RAND-36 is a self-report measure of general health and quality of life, comprising 36 items sorted in 8 categories of health, which can be summarized into 2 component scores. The physical component consists of physical functioning (10 items), role limitations physical (4 items), bodily pain (2 items), and general health perception (5 items). The mental component consists of social functioning (2 items), role limitations emotional (3 items), mental health (5 items), and vitality (4 items). One item is added to the questionnaire to measure the perceived health change over the last year. All raw scale scores were summarized and linearly converted to a scale from 0 (poor health) to 100 (excellent health), with higher scores indicating higher levels of functioning or wellbeing.
Disability was measured by the Pain Disability Index 12 (Dutch version by Pain Management and Research Centre, University Hospital Maastricht, 1999), a 7-item self-report measure of pain-related disability. Ratings are made on an 11-point scale, with higher scores indicating more painrelated disability, with a minimum score of 0 and a maximum score of 70.
Depression was measured with the Beck Depression Inventory 13 (Dutch version 14 ) , consisting of 21 items scored on a 4-point Likert scale ranging from 0 to 3, with 0 indicating absence of the symptom and 3 the worst statement. Higher scores reflect higher levels of depression, with a minimum score of 0 and a maximum score of 63.
Treatment Process Variables
The Pain Catastrophizing Scale 15 (Dutch version 16 ) is a 13-item self-report measure of the tendency of the patient to engage in catastrophic thinking. Ratings are made on a 5-point scale, with higher scores reflecting more catastrophic thoughts, with a minimum score of 0 and a maximum score of 52.
The Pain Self-efficacy Questionnaire 17 (Dutch version 18 ) is a 10-item self-report measure of pain self-efficacy beliefs. Ratings are made on a 7-point scale, with higher scores reflecting stronger self-efficacy beliefs, with a minimum score of 0 and a maximum score of 60.
BA
Effect mediators are variables measured during treatment and indicate the nature or the mechanism of the relationship between treatment and outcome. The putative mediator "BA" is based on theory about the PMT intervention. BA was measured by the Scale of Body Connection, 19 which was shown to be one of the most psychometrically sound instruments measuring BA. 20 The Scale of Body Connection is a self-report measurement containing 2 subscales, BA (12 items) and body dissociation (8 items). The original version showed good reliability and validity. 19 For the purpose of this study, this questionnaire was translated into Dutch and only the subscale "body awareness" was used for analysis. Ratings are made on a 5-point scale, with higher scores reflecting higher BA, with a minimum score of 1 and a maximum score of 5. In the present study, Cronbach a for the sample at baseline was 0.80.
Statistical Analyses
All statistical analyses were carried out according to the intention-to-treat principle. All patients including withdrawal from treatment and patients with poor compliance remained in the group to which they were randomized. Data analyses were performed by linear mixed-model analysis in MLwiN 2.26 (Centre for Multilevel Modelling, University of Bristol, 2012). Three levels were defined, time of measurement (ie, posttreatment, 3, 6, and 12-mo FU) was clustered within patients and patients were clustered within therapy groups (cluster randomization). All analyses in which the treatment conditions were compared were adjusted for age, sex, pain duration, and pain diagnosis due to statistically, clinically relevant differences, or both at baseline between treatment groups on these factors.
Overall Associations and Mediation Effects Across the 2 Conditions
The theoretically assumed relations between variables ( Fig. 1 ) across treatment conditions were examined by mediation analysis, 21 using the Baron and Kenny approach with 3 successive linear mixed-regression models. First, the relationship between BA and the outcome variables was examined with a regression model where the outcome variables were the dependent variables and BA was the independent variable (model 1). Second, the relationship between the process variables, potential mediators, and the outcome variables were examined with a regression model where the outcome variables were the dependent variables and the process variables were the independent variables (model 2). Whether the relationship between BA and the outcome variables was mediated by the process variables was examined by a third regression model where the outcome variable was the dependent variable and BA and the process variable(s) were the independent variables (model 3). The proportion of decrease of the regression coefficient (RC) of BA in model 3 compared with model 1 was considered to be the amount of mediation.
Mediation Analysis in Relation to the Difference in Effect Between Treatment Conditions
Mediation of the difference in treatment effect between the treatment conditions on depression was investigated by 3 linear mixed models. 20 In the first model, showing the total effect, depression was the dependent variable and treatment and the pretreatment score of depression were the independent variables. In the second model the relation between BA and treatment was examined, with BA as the dependent variable and treatment and the pretreatment score of BA as the independent variables. In the third model BA was added as an independent variable. Because the RCT showed a significant difference on depression at posttreatment, only this timepoint was used in the analysis. The proportion of RC decrease in model 3 compared with model 1 was considered to be the amount of mediation, known as the indirect effect.
Subgroup Analyses
On the basis of the BA scores at pretreatment, the patient group was divided by a median split in subgroups of high and low BA. Multilevel analyses were used to investigate whether there were significant differences overall and at specific timepoints (posttreatment, 3, 6, or 12-mo FU) between treatment conditions in the 2 subgroups. These were post hoc analyses.
RESULTS
Overall Associations and Mediation Effects Across the 2 Treatment Conditions
The first model shows that the change over time in BA was significantly related to the change over time in all other variables ( Table 2 ). The second model shows that the change over time in the 2 potential mediators self-efficacy (model 2a) and catastrophizing (model 2b) were related to the change over time in all outcome variables. The third model shows that for HRQOL the significant relationship with BA disappeared when self-efficacy (model 3a) or catastrophizing (model 3b) was added ( Table 2 ). The RC of BA decreased 79% and 63% after adding self-efficacy, respectively, catastrophizing to the regression model of the physical component of HRQOL and the RC of BA decreased 73% and 51% after adding self-efficacy, respectively, catastrophizing to the regression model of the mental component of HRQOL. This suggests that the relationship between BA and HRQOL is mediated by self-efficacy and catastrophizing. For disability, the significant relationship with BA only disappeared when self-efficacy was added (RC decreased 70%), the RC of BA decreased 49% by adding catastrophizing but remained significant. This seems to suggest that the relationship between BA and disability is mainly mediated by self-efficacy. Although the RC of BA decreased 55% and 44% by adding self-efficacy and catastrophizing, respectively, the relationship between BA and depression remained significant, even when both process variables were added (model 3c). This suggests that there are both direct and indirect effects of BA on depression. The longitudinal correlation between self-efficacy and catastrophizing was moderate (À0.47).
Mediation Analysis in Relation to the Difference in Effect Between Treatment Conditions
In the second set of mediation analyses, we examined whether the difference in treatment effects on depression immediately posttreatment were related to PMT having a more prominent effect on BA than TAU. The first regression model tested the direct effect of treatment condition (ie, PMT vs. TAU) on depression. The RC of treatment condition was À3.93 (95% confidence interval [CI] = À7.11, À0.75), indicating a significantly larger effect of PMT on posttreatment depression compared with TAU. In the second regression model the relation between BA and treatment at posttreatment was examined. The RC of treatment condition in this model was 0.31 (95% CI = 0.11, 0.5), indicating a significantly larger effect of PMT on posttreatment BA compared with TAU. In the third regression model, BA was added as the potential mediator. The RC of treatment decreased by 34% to À 2.59% (95% CI = À5.67, 0.49) and was no longer significant. The Pvalue of the Sobel test was 0.14. This suggests that BA may be at least partially mediating the difference in treatment outcome on depression between a multidisciplinary treatment with and without PMT.
Subgroup Analyses
Finally, to examine whether patients with initially low BA benefitted more from PMT (compared with TAU) than patients with initially high BA, we divided the patient sample in 2 subgroups by means of median split on pretreatment BA scores. The median for pretreatment BA was 3.42 and grouping resulted in 35 patients (17 TAU, 18 PMT) with low BA and 34 patients (14 TAU, 20 PMT) with high BA at baseline. Patients with high BA demonstrated a significantly lower score on the physical component of HRQOL at baseline than patients with low BA (t = À2.99, P = 0.004), whereas no other significant differences between these subgroups were found on patient characteristics, or outcome and process variables at baseline. Figure 2 visualizes the change over time of the outcome and process variables for the BA subgroups in both treatment groups. Figure 2 shows that, as predicted, especially patients in the low BA subgroup show different changes over time between treatment conditions on most outcome variables, except the physical component of HRQOL. Patients with high BA show overall less pronounced differences between treatment conditions. Table 3 shows the results for the overall treatment condition effects in the low and high BA subgroup for all outcome and process variables. In the low BA subgroup, significant differences between treatment conditions were found on depression (RC = À3.28; 95% CI = À6.25, À0.32), BA (RC = 0.37; 95% CI = 0.16, 0.58), and pain catastrophizing (RC = À6.56; 95% CI = À10.94, À2.18). The high BA subgroup showed no significant differences between treatment conditions on any of the process or outcome variables. Figure 3 shows the differences in the outcome (A) and process variables (B) immediately posttreatment (T1-T0) for the 2 treatment conditions for patients with high and low BA separately. With regard to outcome variables (Fig. 3A) , patients with low BA receiving TAU seem to have the smallest treatment gains overall. Compared with TAU, these patients seem to benefit from PMT especially with regard to the mental component of HRQOL (6.46 points; RC = 9.06; 95% CI = 2.21, 15.92), pain-related disability (5.29 points; not significant), and depression (8.02 points; RC = À6.76; 95% CI = À 10.97, À5.55). At 3, 6, or 12-month FU no significant differences between conditions were apparent for any of the outcomes in the low BA subgroup (Table 4 ). In the high BA subgroup, no significant differences between treatment conditions were found for any of the outcome variables on any timepoint ( Table 4 ). For process variables overall, the largest treatment gains were seen for patients with low BA in the PMT condition (Fig. 3B) . Patients with low BA show more improvement on BA (7.91 points; RC = 0.42; 95% CI = 0.13, 0.70), pain catastrophizing (7.14 points; RC = À8.11; 95% CI = À13.22, À3.01), and pain self-efficacy (9.04 points; RC = 6.43; 95% CI = 0.61, 12.25) after PMT than after TAU. For BA and pain catastrophizing, the benefits of PMT over TAU were maintained until 12 months FU (Table 4) . Although Figure 3B suggests that also in the high BA subgroup PMT leads to greater improvement in catastrophizing (6.29 points) and pain self-efficacy (6.38 points), these differences were not significant (Table 4) .
DISCUSSION
BA is a concept under study, with a lack of clarity regarding the definition and contradictory findings about the effect of BA on clinical outcome. In our recently performed RCT, 1 we defined BA as a multidimensional construct that involves sensitivity and attentiveness to internal body signals (eg, muscle tension, heartbeat, fluttering in the stomach), overall body states (eg, pain, strained, relaxed) and of the body response to changes in the environment or emotions (eg, acceleration of breath when you become scared or tightening of muscles when someone gets too close to you). 19 Being more aware of your body is viewed as maladaptive by some, whereas adaptive by others. 20, 22 A maladaptive view of BA is embodied in the concept of hypervigilance, a state in which a patient is constantly scanning his or her body for threatening pain-related sensations, which has a negative impact on pain perception and cognitive functioning. 23 An adaptive view of BA considers it to be a process allowing a more distant and nonjudgmental perception of internal body signals 24 or as a state of embodiment, that is, the extent to which a person integrates both the mind and body. 20 The adaptive view of BA in western society is fairly new and little research has been conducted to link intervention-related changes in BA to clinical outcomes. Therefore, the first aim of this study was to examine our theoretical assumptions concerning the relationship between treatment effects on BA and its association with outcome variables, with self-efficacy and pain catastrophizing as potential mediating variables (Fig. 1) . The improvement of BA across treatment conditions (PMT and TAU) was significantly associated with an improvement in HRQOL, disability, and depression, this supports the adaptive view of BA. Although improvement in BA was positively related to treatment outcome, the analyses also showed that the relationship between BA and HRQOL, disability and depression was partly mediated by self-efficacy and catastrophizing. The mediating effect of self-efficacy on the relationship between BA and HRQOL and disability shown in this study was expected from a theoretical point of view. A better understanding of body signals is assumed to increase the confidence in one's body and oneself, improving self-efficacy. 25 A stronger self-efficacy is related to better physical functioning 8 and has an enhancing influence on perceived HRQOL. 26 Another assumption was that by increasing BA, the patient learns to interpret these signals without negative thoughts and concomitant feelings, a more objective interpretation of body signals, thereby decreasing catastrophizing. In this study, an improvement in BA was indeed related to a decrease in catastrophizing, supporting this theoretical assumption. Furthermore, we suggested that catastrophizing could mediate the relationship between BA and HRQOL and disability. This assumption was based on the findings that a decrease in catastrophizing is related to a decrease in disability 27 and high catastrophizing is associated with low HRQOL. 28 In this study, we showed a mediating effect of catastrophizing on the relationship between BA and HRQOL. However, although the RC of BA reduced by 49% by adding catastrophizing, the association between changes in BA and disability remained significant. This suggests that although a substantial part of the relationship between BA and disability is mediated by catastrophizing it still has an independent part in this relationship as well, which disappears when self-efficacy is added as well. In this study it was also shown that a substantial part of the relationship between improved BA and a decreased level of depression was mediated by self-efficacy and catastrophizing. However, BA still had an independent part in this relationship as well, even when both self-efficacy and catastrophizing were added. This finding is in accordance with the theory that awareness of internal body signals associated with emotions is a key element for affect regulation and for the sense of self. 20 Furthermore, Ginzburg et al 22 found that low sensitivity for internal body signals in combination with high monitoring and high catastrophizing was related to a higher anxiety level than high sensitivity for internal body signals and high monitoring and high catastrophizing, suggesting a relationship between sensitivity for internal body signals and affect regulation. This was a first study to explore the possible relation between BA and outcome variables. A possibility for further research would be prospective mediation, that is, whether early changes in BA, Pain Catastrophizing Scale, and Pain Self-efficacy Questionnaire predict subsequent changes in outcome variables at a later stage. The second aim was to determine whether BA was a mediating factor in the difference in the outcome on depression between a multidisciplinary treatment for chronic pain patients with and without PMT. Mediation analysis showed that BA was a partial mediating factor explaining 34% of the difference in treatment outcome on depression. Mediation analyses were performed on the difference between the treatment conditions. The clinical care setting of the study did not allow for an inactive control group. Therefore, we could assess the mechanism of action only by comparing PMT to TAU and not to an inactive control. Because there were no significant differences between treatment on any of the other measurement points we only assessed mediation for the posttreatment assessment. However, this first exploration indicates that BA might be one of the mechanisms through which PMT works as was hypothesized and justifies further research exploring BA as one of the working mechanism of PMT. Finally, we hypothesized that because PMT is specifically aimed at increasing BA, patients with a low BA would benefit more from adding PMT to a multidisciplinary treatment than patients with high BA. Significant differences between PMT and TAU were found in the low BA group for the mental component of HRQOL, depression, BA, catastrophizing, and self-efficacy. Patients with high BA did not benefit from extra PMT. This suggests that adding PMT to a multidisciplinary treatment could be beneficial for patients with low BA especially on psychological factors. The importance of taking the heterogeneity of the chronic pain population into account and matching treatment to certain patient-specific factors has repeatedly been stressed. However, only little research has been performed where a priori patients have been matched to specific treatment protocols according to their patient-specific factors. One example of a treatment focusing on a specific patient characteristic is graded in vivo exposure, where fear of movement/(re)injury is the target of intervention. Indeed, this treatment has demonstrated promising results on several pain-related outcomes in chronic low back pain patients with high fear of movement. 29 Another example of a focused treatment is behavioral graded activity. The main objective of this treatment is to realize a more active lifestyle, and therefore one may expect that especially patients with a relative low level of physical functioning benefit from this treatment. 30 Veenhof et al 30 found that indeed compared with usual care, behavioral graded activity was the preferred treatment in patients with a low level of physical functioning leading to more improvement in pain intensity, physical activity, and patient perceived assessment. These examples and the results from the present study support the importance of treatment matching to specific patient characteristics. Nevertheless, the results of the present study regarding the BA subgroups analyses should be interpreted with caution because sample size was small. Because of the small sample size it was not feasible to examine moderation with an interaction analysis. However, this first exploration may stimulate further research in this area.
Limitations
Some limitations should be mentioned about this study. First, 12 patients in the TAU group and 4 patients in the PMT group did not complete their posttreatment questionnaires, yielding a total dropout of 45%. However, longitudinal mixed-model analysis, the method used in this study, uses all information of every person with only 1 FU measurement. It has been demonstrated that this method is even better than multiple imputation techniques. 31 Therefore, we expect that the chance of bias caused by the total dropout was reduced in the mediation analysis across the 2 treatment conditions. Second, because randomization was not fully successful we needed to perform analyses with adjustments for 4 variables, resulting in a relatively large number of independent variables in light of the sample size. Therefore, the results of this study should be interpreted with caution.
In conclusion, BA may potentially be an important target of treatment that could improve multidisciplinary treatment outcomes in patients with chronic pain. Furthermore, PMT seems to be an intervention that works through BA and which may be especially beneficial for patients with low BA.
